Pulmonary endothelial nitric oxide production is developmentally regulated in the fetus and newborn.
To define the role of endothelial nitric oxide (NO) in developmental changes in pulmonary vascular resistance and oxygen responsiveness, we determined the ontogeny of endothelial NO production and of oxygen modulation of that process in pulmonary arteries from fetal and newborn lambs. NO production was assessed by measuring endothelium-dependent arterial guanosine 3',5'-cyclic monophosphate synthesis. Basal NO rose two-fold from late gestation to 1 wk of age and another 1.6-fold from 1 to 4 wk. Acetylcholine-stimulated NO also increased 1.6-fold from 1 to 4 wk. The maturational rise in NO was evident at high Po2 in vitro, and it was not modified by L-arginine. This suggests that the developmental increase may alternatively involve enhanced calcium-calmodulin-mediated mechanisms, increased expression of NO synthase, or greater availability of required cofactor(s). With an acute decline in Po2 in vitro from 680 to 150 or 40 mmHg, there was 50-88% attenuation of basal and acetylcholine-stimulated NO late in the third trimester and in the newborn but not early in the third trimester. Parallel studies of mesenteric endothelium revealed postnatal increases in basal and stimulated NO but no decline in NO at lower Po2. Ontogenic changes in endothelial NO production and in oxygen modulation of that process may be involved in the maturational decrease in vascular resistance and the development of oxygen responsiveness in the pulmonary circulation.